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Abstract 
Since smartphones were introduced in early 1900s, they have supported a variety of tasks 
including email communication, schedule management, digital content creation, and 
sharing. While previously different types of tasks had been accomplished with a variety 
of devices, smartphones have integrated many of them into flat screen interactions. 
Currently the smartphone is a toolbox that integrates a number of different functions and 
services in one single device. This change has brought more convenience to user 
experience with a portable device with its quick and simple manipulation of complicated 
features. At the same time, however, it has sacrificed the quality of the experience in 
terms of users’ reduced physical, cognitive, and emotional engagement with actual tasks. 
This thesis investigates the experience of connectional photo-taking and proposes new 
design approaches to bring this experience to smartphones. Based on Dewey’s 
perspective on experience, the quality of the experience is defined as an artistic process. 
The experience of photo-taking is analyzed both in terms of features of cameras and user 
interactions. After a set of user interviews, prototyping and co-design sessions, a new 
photo-taking application is proposed to create more engaging smartphone 
experiences—cognitively, physically, and emotionally. Finally, reflections on the design 
approaches and implications are presented.  
Key words: Quality, Experience, Smartphones, Photo-taking 
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1 Introduction 
1.1 Digital revolution and smartphones 
From 1950s to the late 1970s, the digital revolution was characterized by a change 
from analog, mechanical, and electronic technology to digital technology. These changes 
not only involved digital computers, but also included the revolution of communication 
technology (Digital Revolution, 2014). It changed the ways in which people communicate, 
read books, listen to music, and capture images. The digital revolution is probably one of 
the fastest revolutions in human history, especially in communication technology. When 
we look at the smartphones that people are using in 2015, they are hardly comparable to 
the first hand-held cell phone, which was invented by John F. Mitchell and Dr. Martin 
Cooper at Motorola on April 3, 1973, in many aspects. The first phone, called DynaTAC, 
was a 10-inch long and over 2.5 lb hand-held device, with a battery life allowing 20 
minutes of talking. (Shaer M, 2013). In 1992, the first smartphone introduced by IBM, 
included calendar, address book, calculator, email service, and even touch screen features. 
In 2007, Apple released their first smartphone and included its massive app store from 
which users downloaded applications from different providers (Grossman L, 2007). This 
advancement opened up a brand new market for software systems, and also created a 
different way to interact with digital devices by using gesture controls on touchscreens. 
The devices were able to follow commands by recognizing gestures like swiping, tapping, 
pinching, and clicking. For example, a simple click made it possible to book a restaurant, 
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take a photo, call a friend or a group of friends, or even to start the car. Although the 
smartphones make activities more convenient and faster to accomplish, the quality of the 
experiences that people get from using these devices can be developed further. 
The object of this thesis is to explore qualities of user experience with touch 
screen based digital devise by taking a photo-taking application as one example. 
Qualitative research methods are used to gather preliminary insights around user 
experience with touch screen devices to develop a design approach to a specified problem 
area, and to develop a prototype to improve a photo-taking experience with smartphones.  
 
1.2 Study objectives and approaches 
This thesis consists of six phases, shown below in Figure 1.1: 
Figure 1.1 
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2 The Quality of the Experience 
2.1 Theoretical Perspectives 
As John Dewey stated in his book, Art as Experience(1934), “When an art product 
once attains classic status, it somehow becomes isolated from the human conditions 
under which it was brought into being and from the human consequences it engenders in 
actual life experience.” This is the deepest connection between a work of art and its 
creator is the experience that built throughout the creative process, which means the 
experience of creating art affects a person much more than the result itself. The creation 
process of a piece of art involves physical contact between the art materials and creator’s 
body movements, sensory perception, and brain activities. The process of creating art 
involves the physical contact between the creator and the art materials. While making 
these physical connections, the artist is also making emotional connections. An artist's 
experiences are part of the process as well. The result of this is a work of an art based on 
its creator's subjectivity. As a result, viewers of this art are not only seeing the physical 
piece itself, but also experiencing the artist’s perspective and emotions. This theory can 
not only be applied to the process of creating an art work, but also to the experience of 
photo taking. The following question can be asked about the photo taking experience. 
What does the quality of the experience mean in the photo taking process concidering 
both the physical and emotional aspects of the experience. 
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2.2 Professional cameras vs. smartphone cameras 
Figure 2.1 
   
Figure 2.2 
As mentioned in Chapter One, the digital revolution brought new ways for people to 
complete tasks by using digital devices. For example, smartphones were developed to be 
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portable devices that complete tasks in faster and simpler ways. Smartphones also 
switched the physical interaction with the camera to the digital interaction with the phone. 
To address this concept in more detail, this paper includes a study that analyses the 
procedures of manipulating a professional camera and a smart phone to take photographs 
(Figure 2.1 & 2.2). The products compared are Canon EOS 70D and I-phone 4S with IOS 
8.2 system. The tasks analyzed in this study are turning on the camera or the application 
in the phone; choosing a function; choosing a focus point; zooming in or out; adjusting 
the aperture; adjusting shutter speed; choosing an ISO; choosing an exposure; taking a 
picture. Three aspects were focused on in the analysis: materials of touch points on the 
two devices; ways of manipulating the device and receiving feedbacks; engagement of 
users’ hands and arms. 
As shown in Figure 2.1, the red areas are the touch points on the device that users 
manipulate to give commands. The blue parts are the holding points on the device. The 
yellow parts are where the device sends back its audio or visual feedbacks.  
From reviewing the analysis in Figure 2.1, the touch points on the device occur 
almost everywhere on the front, top, and back sides of the camera. The materials that are 
used for the touch points are also different even in one camera. They are made of soft 
plastic, leather, and hard plastic. Depending on the part of the camera, these materials are 
also made into different shapes. For example, the lens is made of soft plastic with gear 
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shaped patterns, and the function button is made of soft and hard plastic with small 
zigzag shapes. The shape and texture of the touch points of the camera guide the user to 
distinguish the parts of the device without actually seeing then. These physical 
interactions from the professional camera have been transferred into rather simplified 
touch interactions on the glass screen and the metal shell of the smartphone. 
The materials are not the only parts that have been simplified. The lens of the camera 
can be manipulated to control functions, such as zooming in and zooming out. It’s also a 
gripping point when the user is trying to choose focus and exposure. The gears and 
buttons that are located on the front, top, and back sides of the camera control different 
functions depending on the shooting mode. The adjustable functions are shutter speed, 
aperture, ISO, and exposure. In addition, the professional camera also has the ability to 
give physical feedbacks, such as the audio and vibrotactile feedback when a picture is 
taken. The users are also able to see information through the camera’s three screens 
located on the top and the back. As shown in figure 2.1, the ways of manipulating the 
device and receiving feedbacks are transferred into digital interactions with the 
smartphone. Hand gestures on the screen of the phone turn on the application, switch 
between functions, zoom in or out, and take photographs. The screen is also the only 
place for the device to give feedback to users’ actions. 
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As Figure 2.2 shows, the movements of users’ hands and arms are also considered in 
the study. When the user is using the Canon 70D, his left and right hands are constantly 
exchanging roles between holding the device and giving commands to it. A user’s thumb, 
forefinger, and middle finger on both the left and right hands are used to give commands 
to the device. Along with the actions of his hands, the user’s arms are also exchanging 
roles to give support to the movements. Which means, when a user is using a professional 
camera, his hands and arms must be fully committed to the activity. This engagement of 
user’s hands and arms are removed or simplified in the use of smartphones. The user’s 
left hand and arm are used to hold the device, in addition to controlling the shooting 
button. The user’s right arm, thumb and forefinger on the right hand are able to give 
commands on the screen. The engagement of the hands and arms on the I-phone 4s 
allows the users to free up the right hand to accomplish other activities during the photo 
taking process. 
According to this study, smartphones has not only simplified the materials and ways 
of manipulating the camera into a screen based interactions, but also has reduced the 
engagement between the device and the user’s hands and arms. This transformation made 
the experience of taking photographs faster and simpler. To consider, however, in terms 
of the quality of the photo-taking experience, the following question should be asked: 
Does faster and simplified experience influence on its quality improvement? More 
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specifically, what does the quality of experience mean in using digital devices? How 
could we consider it in designing touchscreen based applications? 
With these questions as motivations, this study investigates the quality of experience 
with digital devices by taking the photo-taking experience as one example. Details about 
study approaches and findings follow in the consecutive chapters. 
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3 Interview on photo taking experience 
The purpose of this interview was to understand the experiences that users would like 
to have during a photo taking process. In order to understand the differing experiences 
between using professional and smartphone cameras, subjects were interviewed about 
their experiences with both devices: a professional camera and a smart phone. The 
interviewees were asked to answer a series of questions bassed on their own experiences 
with these two devices. 
 
3.1 Interview structure & materials 
The interview consists of three parts (Figure 3.1 & 3.2). The first part asked 
participants to describe their experiences in general when using both a professional 
camera and a smart phone by comparing them. To facilitate this process, two devices 
were provided for interviewees to manipulate. The devices are: a Canon EOS 70D 
camera and an I-phone 4S with IOS 8.2 system. The second part of the interview 
investigated participants’ more specific responses to each of the devices. The interviewer 
provided a list of words from Microsoft’s Product Reaction Card (Benedek, J., & Miner, 
T., 2002) to help the interviewees to choose the most representative ones for their 
experiences with each device (Figure 3.1). This list helped participants define their 
experiences and their feelings when using a product. The interviewees were asked to 
choose the words that can most accurately describe the feeling and experience of using a 
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professional camera and a smart phone. After the words were selected, the interviewees 
rated each word on a scale of one to five to narrow down the selection of their words. 
Score one meant least representative, score five meant most representative. In the last 
part of the interview, question five, the interviewer provided eight general features of 
photo taking experience (Figure 3.2). Interviewees have to rate their experience on a 
scale of one to five to describe how satisfied they were in terms of experience with each 
device. Score one meant least satisfied, five meant most satisfied.  
The interviewees selected were aged from 26 to 39 years. This corresponds to the age 
group that has a higher percentage of smartphone ownership, according to Smartphone 
Ownership 2013 (Smith, A., 2013). The interviews lasted about half an hour. 
3.2 Findings from the interviews 
In this study, 7 people were interviewed. There were five male participants, and two 
female participants, aged 23, 24, 26, and 39 years.  
 
	   17	    Figure 3.1 
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Figure 3.2 
 
3.2.1 Experience with professional cameras and smartphone cameras 
Experience with professional cameras: 
In the first part of the interview, participants were asked to answer the questions 
based on their experience with each device. Ten main findings about the experience with 
professional cameras are highlighted below based on the analysis of the answers from the 
first part: 
1. Time spent taking a photograph reflects its value to the photographer. 
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As mentioned by the interviewees, using a professional camera is a good use of time 
to gain a positive result. They try their best to take a good picture, because holding a 
professional camera creates a mindset that spending more time result in a good 
photo. 
2. It’s not merely taking a picture, it’s creating art. 
The feeling of creativity comes directly from the moment the user holds the camera. 
The ability of capturing the best moment makes the camera become a tool that 
creates art. One interviewee said that taking a photograph is using the light to paint 
on the film, which is also a way of creating beauty. 
3. Taking a picture creates a closed environment among the photographer, the camera, 
and the subject. 
The functions and controls of a professional camera require its users to devote their 
complete careful attention to it. Mentioned by the interviewees that when a person is 
taking pictures using a professional camera, the photographer feels the inner 
connection with his model through the closed space in the lens. This feeling was also 
mentioned by the models who posed for the photographs. 
4. The features of professional cameras enable sophisticated controls of photo-taking 
settings and thus allow users to create a better experience with better results. 
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The ability to control sophisticated camera settings in order to create a better 
photography was mentioned multiple times by the interviewees as one of the major 
reasons that users like to use a professional camera. With different users setting up 
the functions differently will yield significantly different results. In other words, 
even if the users were shooting the same view using the same angles, by setting up 
the functions differently, the results will be completely different. This provides users 
with customized experiences and results. 
5. Repeated use of a professional camera improves the user’s skill. 
To use a professional camera requires the users to put effort and time in order to 
understand the relationships between each function. The understanding of the 
function is just the beginning of practicing the skill. In order to control the camera 
fluently, the users have to spend more time practicing how to coordinate them.  
6. It’s confusing to switch back and forth between the hardware and software features. 
Using a professional camera can be confusing for a beginner user, especially because 
of its hardware and software combined manipulations. As mentioned by the 
interviewees, there were too many menus, hierarchies, and structures to look through, 
to understand, and to remember. Just the process of clicking a physical button and 
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then getting responses from the digital screen would be confusing for a user who has 
no prior knowledge of the device.  
7. The camera hides features; the user cannot find them and use them. 
Without a clear understanding of the functions, they would just appear as a set of 
unknown terminologies and numbers. In order to control these features, users must 
understand the terminology used for camera settings and the effects resulting from 
changing those settings by numbers. 
8. Abbreviations and symbols printed on the camera and embedded in the displays are 
incomprehensible without using a manual. 
For an experienced user, the terms of AV, TV, or ISO gives immediately reaction 
about the functions. A first time user who has no one to teach and guide him, would 
require an extra time and effort to learn their meanings, even though they are willing 
to learn more. 
9. Viewing the photograph later on the computer is like opening a gift. 
When the pictures are taken with a professional camera, the details of each picture 
are rich and surprising. One of the participants mentioned that the very action of 
opening the pictures on a bigger screen creates a feeling of excitement. This feeling 
	   22	  
was described as similar to opening up a gift. The excitement does not only occurs 
when seeing the picture, but also does evoke when checking the quality and details 
of the images.  
10. A good photograph brings a memory back to life: 
The participants mentioned frequently the quality of the memory that a professional 
camera can capture. A photo taken with a professional camera captures views or 
objects, but it also contains a part of memory and feeling in it. All interviewees 
mentioned that it is important to use the professional camera when they are traveling 
to a place to which they might never return; or when they are attending an important 
event, such as a wedding.     
 
Figure 3.3 
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As shown in Figure 3.3, the experience of using a professional camera can be 
divided into three categories depending on the process. These categories are: 1 when a 
camera opens; 2 when using the camera; 3 after pictures are taken. Turning on a 
professional camera instantly initiates the feelings of creativity, making a users want to 
spend more time on the process of creating art by using this device. While using the 
camera, the concentration that a user put into the camera creates a closed environment for 
the photographer and the model so there is total commitment to the action of photo-taking. 
To use the camera, the user has to study and practice how to use it including learning 
related terminologies and the relationships of different functions. With a clear 
understanding of the features of the camera, the user is able to enjoy better experiences 
and results coming from the ability to control the device. After pictures are taken, to open 
them on a bigger screen was been described as similar to opening up a gift. The details 
and quality of each picture brings out excitement upon seeing it, and also may remind 
users of their memory of the event.          
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Figure 3.4 
Taking photographs includes both physical and emotional aspects (Figure 3.4). As 
the result shows, the physical and emotional experiences are both rich in the process of 
using the camera. 
 
Experience with smartphone cameras: 
1. Limited features and functions lead to limited control and inferior photographs. 
The camera function in the smartphone is described as being easy but lacking control 
by most of the interviewees. The experience of taking photos with the phone is 
always the same; users are not able to manipulate the device with its limited 
functions. The limits of the functions cause unexpected results.  
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2. You only need to know one language. 
Unlike the professional camera, a smartphone only requires users to understand the 
digital language to receive and send information. Users don't need to manipulate 
physical and digital interaction simultaneously as they must when using a 
professional camera. 
3. It’s a painless, easy, and quick capture. 
The use of the smart phone was been described as a painless experience. The features 
can all be controlled by one or two fingers interacting with the screen. The camera in 
a smartphone is easy to access. Pull it out of your pocket and take a quick photo. It 
was also been mentioned by the interviewees, that the fast experience doesn’t feel 
special, represented by another word, effortless.  
4. Gestures are intuitive for using the camera function. 
Using gesture control is more intuitive than using the hardware buttons. Users are 
able to control and give comments by simply swiping, clicking, and pinching the 
screen. 
5. The audio and visual feedback of the digital camera imitates that of a real camera. 
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As users take photos with their smartphones, the device responds to the actions by 
simulating the sounds of a real camera. It is helpful to have the audio response, 
however, the users described it as a artificial experience. The imitative sound of the 
application is not as effective as the real moving parts of a professional camera.  
6. Available special effects make your photographs more visually interesting. 
This was reported by all of the female interviewees. They showed their interest in 
using special effects, like Instagram, to make the original photo more visually 
interesting. However, for the male interviewees, the filter is only an inauthentic way 
to edit the picture. 
7. It takes adequate photographs. 
The camera in the smartphone is a good enough tool that does its job properly. It is 
small, simple, and comprehensive on a day-to-day basis. 
8. It is enjoyable for sharing photographs and taking “selfies”. 
The smartphone’s camera is most likely used for taking pictures of pets, parties, 
foods, and especially selfies. The users use the photos for amusement and to share 
with others through social media.  
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Figure 3.5 
As shown in Figure 3.5, the experience of using a camera in a smart phone can be 
organized into two categories. When using the application, it is an easy and painless 
process that is controlled by intuitive hand gestures without requiring studying the 
functions. Although the application is easy to use, users still need more control of its 
functions to enhance their experience. The results of using a smart phone to take photos 
are good enough for day-to-day use. Users are interested in using special effects to make 
the photos better and then sharing them with friends through social media. 
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Figure 3.6 
As shown in Figure 3.6, the experience of using a smartphone camera doesn't have 
an emotional component. In addition, the physical interface with the phone also has some 
limits, such as the lack of control of the features, inferior results, and merely enough 
qualities. 
 
3.2.2 Words that describe the experience of using a professional camera and a 
smartphone 
In the second part of the interview, the participants were asked to choose words that 
best describe their feelings and experiences when using the two devices. After the words 
are selected, the interviewees had to rate each word to determine the most and least 
representative ones. 
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Words that describe the experience of using a professional camera: 
As depicted in Figure 3.7, the words that are highlighted in red were selected by the 
interviewees to represent their perceptions of the professional camera. The numbers after 
the words are the times that they had been selected. For example, the word, advanced, 
was selected for 4 times, and annoying was selected only twice. The words had to be 
selected at least twice during the interviews to be analyzed.  
Figure 3.7 
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Figure 3.8 
As shown in Figure 3.8, the words that are rated above 3.00 out of 5.00 were 
considered to be those that most frequently describe the experience of using professional 
cameras. The words are: professional, high quality, controllable, creative, empowering, 
meaningful, and valuable. 
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Figure 3.9 
Similarly to the analysis in section one, the most representative words can be applied 
to the physical and emotional aspects of camera use (Figure 3.9). The words chosen in 
this figure relate to the findings from section one. In the physical aspect, the word 
professional is relates to the understanding of features and functions; the word 
controllable shows that ability of control is important in the experience. In the emotional 
aspect, the word creative shows users perceive the process as creating art and the camera 
enhances users’ creativity. The word meaningful relates to a photo helping recall a 
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memory. The word valuable relates to viewing the photo being like opening a gift. The 
word empowering relates to the use of the camera to practice and improve a skill. 
Words that describe the experience of using a smartphone camera: 
As shown in Figure 3.10, the words that are highlighted in red were selected by the 
interviewees to represent their feelings while using a smartphone camera. The numbers 
after the words are the number of times that they were chosen. These words were to be 
selected at least twice during interviews to be further analyzed. 
Figure 3.10
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Figure 3.11 
By reviewing the number of times each word was selected showed, there were four 
terms that were picked by the interviewees, rated from 3.00 to 5.00 (Figure 3.11). They 
are considered to be the terms that most accurately describe the experience of using a 
smart phone to take photos. The terms are: easy to use, convenient, accessible, and 
straightforward. 
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Figure 3.12 
The results from this section about the experience of using a smartphone camera are 
similar to those in section one. As shown in Figure 3.12, the emotional aspect is also 
missing in this section. From the physical aspect, the term easy to use is related to the 
findings from section one about easy and convenient use as no study is required to learn 
to use it; and the term straight forward refers is related to the point about intuitive use in 
the first section as well. 
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3.2.3 Comparisons between professional cameras vs. smartphone cameras 
 
Figure 3.13 
In the last part of the interview, which is question five, the interviewer will provide 
eight general features of the photo taking experience. Interviewees have to compare the 
experience of using a professional camera to using a smartphone camera. As shown in 
Figure 3.13, the scores for the experience of using a professional camera in most of the 
aspects are greater than those of the experience of using a smartphone camera. There are 
five features that are better when using a professional camera than a smartphone camera. 
They are: better feeling when holding; better physical feedback; better response; feeling 
more connected; and an extension of skills. On the other hand, the smartphone camera is 
easier to manipulate and has better visual feedback. 
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3.3 Analysis of the findings 
 
Figure 3.14 
 According to the findings from chapter 3.2, an analysis is depicted in Figure 3.14. 
The experience of using a professional camera contains both physical and emotional 
aspects. On the other hand, the experience of using a smartphone’s camera was viewed to 
have a physical aspect.  
 
 
Figure 3.15 
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 As was asked after the study in Chapter 2.2, “Does faster and simplified improve the 
quality of the experience?” This question is answered by the highlighted points in Figure 
3.15. As was mentioned by the interviewees, time means value for creating a meaningful 
photograph. This photograph contains not only the technique that the photographer used 
to create the piece, it also contains a part of memory and feeling. The answer to the first 
part of the question is: faster does not always improve the quality of the experience. The 
time user spends in a photo taking process affects the value of the experience and result. 
To answer to the second part of the question is: simplified does not necessarily improve 
the quality of the experience. As shown in Figure 3.15, lacking control can cause 
unexpected and unpleasing results. Mentioned by most of the interviewees was that the 
ability to control all the functions in the professional camera encourages them to improve 
their skills. Improved control improves the experience. To conclude, faster and simplified 
doesn’t improve the quality of the experience. The quality of the photography comes 
from the value and control of the experience (Figure 3.16). 
Figure 3.16 
 
 
 
	   38	  
3.4 Design opportunities 
Figure 3.17 
 According to the findings from the interviews, the experience of using a smartphone 
camera is easy and intuitive: users are able to control the functions through interacting 
with the simplified software interfaces. However, it was also mentioned by the 
interviewees that the ability of controlling the functions in a professional camera brings 
better experience and result. In addition, to be able to have more control of the functions, 
users have to understand the terminologies and then practice using the functions. In order 
to better understand the quality of the experience in the photo taking process, the 
following chapter will focus on exploring the use three aspects of the findings, which are 
highlighted in Figure 3.17, to design a new smartphone application, and test it with 
targeted users. 
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4 Design Proposal 
4.1 Design requirements 
    
Figure 4.1 
This design proposal will use the three findings from the interviews as main 
insights to propose a new smartphone application with a focus on user’s quality of 
experience in taking photos. The three findings are: 1) supporting users spending more 
time to create a good photograph; 2) enabling users’ ability to control to achieve a better 
result; 3) users’ better understanding of terms and functions to improve their user’s skills. 
The proposed design will target the group of people who have no experience of using a 
professional camera, but willing to learn and use the functions (Figure 4.1).  
Target market: Users who are willing 
to use a professional device, but 
with no experience.
Spending 
more time to 
create a good 
photograph
Ability to 
control to 
achieve a 
better result
Better 
understanding 
of terms and 
functions to 
help improve 
the user’s skill
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Figure 4.2 
 Each of the focused insights is respectively linked to the three design opportunities 
(Figure 4.2). First, in order to help users to spend more time to the process of creating 
photos, the application would need to guide users through required functions step by step 
at each screen status. This will also help with the first time user to get familiar with the 
photo-taking process. Second, to be able to give users a better ability to control advanced 
camera setting functions, the application need to adopt the functions from a professional 
camera into screen based interactions in smartphones. Third, to help users to better 
understand the terms and functions, the application will provide intuitive explanations of 
the functions. Which are still well integrated in the main interaction flows of taking 
photos. 
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Figure 4.3 
4.1.1 Two main features 
In order to provide more control to users, this application will adapt the functions 
from the professional camera. As showed in Figure 4.3, the functions are: aperture first 
(AV) and shutter speed first (TV). For beginner users to understand and to control these 
two functions, the definitions and instructions need to be described in screen interactions. 
Aperture first (AV): 
The definition of aperture first is: to adjust aperture to blur background (subjects 
stand out) or keep both the foreground and background in focus. There are four main 
Aperture first
Shutter speed first
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features under this function: aperture, ISO, exposure, and shutter speed. These four 
functions must also need to be described. An aperture is a hole or an opening through 
which light travels. ISO is the level of sensitivity of your camera to available light. 
Exposure is the amount of light per unit area. Shutter speed is the length of time a 
camera’s shutter is open when taking a photograph. Aperture, ISO, and exposure are 
controllable under this function; shutter speed cannot be changed. However, the change 
of aperture, ISO, and exposure will affect the value of shutter speed. The relationship 
between these four features is shown in Figure 4.4. 
 
	    
Figure 4.4 
As shown in Figure 4.4, shutter speed’s value is not changeable, but is affected by 
the value of aperture, ISO, and exposure. When aperture value goes up, shutter speed 
goes down, which means the photo will have clearer background and be brighter. When 
ISO value goes down, shutter speed also goes down, which means the photo is brighter as 
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well. When the exposure value goes up, the shutter speed goes down in order to get 
lighter into the camera. 
Shutter speed first (TV): 
The definition of shutter speed first is: to adjust shutter speed to make subjects 
appear still or to capture motion blurring. There are four main features under this function: 
aperture, ISO, exposure, and shutter speed. These four functions were described above in 
the AV section. Shutter speed, ISO, and exposure are all controllable under this function; 
aperture cannot be changed. However, the change of shutter, ISO, and exposure will 
affect the value of aperture. The relationship among these four features is displayed 
showed in Figure 4.5. 
	   	  
	  
Figure 4.5	  
As shown in Figure 4.5, aperture’s value is not changeable, but it is affected by the 
value of shutter speed, ISO, and exposure. When shutter speed goes down, aperture value 
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goes up, which means the photo will have a clearer background and be brighter. When 
ISO value goes up, aperture goes up with it, which means the photo has a clearer 
background. When exposure value goes down, aperture will go up, which means a clearer 
background as well. 
Information flow: 
Figure 4.6	  
 As mentioned in design opportunities, the design will display the functions screen by 
screen to help the first time users get familiar with the creation process. After selecting 
the two functions that are involved in the design, which are AV and TV, to understand 
the information flow and how users are going to interact with the two functions are also 
needed. As shown in Figure 4.6, there are five main steps for using the two functions. 
Turning on 
the camera
Choosing 
function
Choosing 
focus
Zoom 
in/out
Take the 
picture
Aperture 
first
Adjust 
aperture
Adjust 
ISO
Adjust 
ISO
Adjust 
Exposure
Adjust 
Exposure
Shutter 
speed first
Adjust shutter 
speed first
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Step 1: Turning on the camera. Step 2: Choose either the AV or TV function, or choose 
to adjust zooming and focus. Step 3: Adjust aperture, shutter speed, ISO, and exposure. 
Step 4, Touch the screen to take a photograph. These four steps will be incorporated in 
the final design. 
4.1.2 Two design approaches: software and hardware interfaces 
As an object, a smartphone has its physical interface and digital interface, which 
means there are two approaches to designing the experience one has with it. The physical 
experience for the phone can be the interaction with the hardware interface; such the edge, 
back, and the front of the phone. In order to understand user’s needs about how and 
where they would prefer to have physical interactions, a co-creation section will be 
studied in this project. The digital experience, however, is the one that will be designed 
and tested with users. 
 
4.2 Prototyping  
4.2.1 Initial ideas 
The requirements for this proposed design are to let users spend more time to create a 
valuable art work; to provide better control in order to get better results; and to provide 
better described terms and functions to help users to learn and practice the skill. In order 
to achieve these three requirements, four initial ideas were explored: 
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Initial idea 1: 
Figure 4.7 
This first layout shows the photos that people would get using each function to show 
what each one does. The design shows the values of aperture, shutter speed, ISO, and 
exposure as primary information. By displaying the values together, users are able to see 
the relationship among them. (Figure 4.7) 
Initial idea 2: 
Figure 4.8 
The second idea is to put the functions at the top and bottom in order to increase the 
size of the viewable image. By showing all information as a transparent layer on top of 
the photo, the design provides better clarity of the shooting object being photographed. 
(Figure 4.8) 
 
 
 
 
Best for 
Object Shooting
Best for 
Speed Shooting
Adjust aperture to blur 
background (Subjects stand 
out) or keep foreground and 
background in focus
Adjust shutter speed to make 
moving subjects look still or 
capture motion blurring.
Best for 
Object Shooting
Best for 
Speed Shooting
Adjust aperture to blur 
background (Subjects stand 
out) or keep foreground and 
background in focus
Adjust shutter speed to make 
moving subjects look still or 
capture motion blurring.
Shutter speed first
1/2000
-3 2 1 1 2 3
500 AUTO
Shutter speed first
20”
-3 2 1 1 2 3
500 AUTO
Aperture first Aperture first
-3 2 1 1 2 3
500 AUTO
Aperture first
-3 2 1 1 2 3
500 AUTO
Aperture first
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Initial idea 3: 
Figure 4.9 
The third idea is to allow the application to give a suggestion for which function to 
choose. When users have set a function, the application will automatically select the 
focus area. After the focus area has been selected, the user can then adjust the aperture, 
shutter speed, ISO, and exposure. (Figure 4.9) 
 
Initial idea 4: 
Figure 4.10 
The fourth idea is, according to the focus area that user selects, the application will 
choose a function automatically depending on the object being photographed. (Figure 
4.10) 
4.2.2 Design solutions 
The first prototype was selected and further developed as a final proposal after 
comparing the four initial ideas presented in the previous chapter. This chapter will 
introduce the details of the prototype screen by screen. 
Best for 
Object Shooting
For moving subject
We suggest you to
use Speed First Please choose the focus points
1/2000
1/2000
Please pick the forcus areas
Draw a circle after you finish
Best for 
Object Shooting
Best for moving 
subject. We suggest 
you to use TV mood
Shooting for 
moving object
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Step one: Choose a function 
                                            
Figure 4.11 
When the user turns on the application, the camera opens up and shows the scene on 
the screen. There are two functions on the center top of the screen: TV and AV. In order 
to communicate the meaning of the terms, an icon is also presented with the function’s 
name. As shown in Figure 4.11, AV is represented by the icon of two trees to indicate 
that this icon should be selected for a stationary subject. TV is represented by the icon of 
a man riding a bicycle to indicate that this icon should be selected for a moving subject. 
The two functions appear with different colors, AV is blue and TV is red. 
 
Figure 4.12 
 As shown in Figure 4.12, when a user’s finger touches the buttons, additional 
information shows up for each function. For example, when the user puts his finger on 
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the AV button, a transparent blue bar slides out from the button to the left edge of the 
screen. Inside the blue bar, there are arrows pointing to the left, which indicate that the 
user should slide the button to the left to choose the function. There is also an explanation 
in the center of the arrows, which states “shooting a stationary object”. The same 
interaction applies to the TV function as well. 
 
Step two: Change to another function 
 
Figure 4.13 
 Once a function is chosen, the other function button will fade into the opposite corner. 
If the user wants to switch functions, he can simple touch the faded button and drag it out 
from the corner to activate it. 
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Step three: Choose a focus (applies to both functions) 
 
 
Figure 4.14 
 After the function has been set up, the application will indicate that the user should 
draw a circle around the area on which he wants the camera to focus. When the circle is 
completed, user is able to lock the focus area by clicking the lock button on the right top 
corner of the circle.  
Step four: Adjust aperture (AV) 
 
Figure 4.15 
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 If the user chooses to use AV, after the focus is locked, the application draws a 
transparent arrow around the circle. This is to indicate to the user that by rotating the 
circle, the aperture can be opened or closed. In order to help user to understand the 
relationship between the features (Chapter 4.1.1), the screen will also show how the 
changes of aperture would affect the shutter speed. As shown in Figure 4.15, when the 
aperture opens, shutter speed goes slower. The shutter speed is represented in the bottom 
of the screen by a transparent gray bar. This indicates that shutter speed is not changeable 
in the AV mode. 
Step five: Adjust shutter speed (TV) 
 
Figure 4.16 
 If the user chooses to use TV, after the focus is locked, the aperture circle will fade 
into the background to indicate it’s not changeable in this mode. The control of the 
shutter speed, located in the bottom of the screen will lights up red. The user is able to 
change the shutter speed by sliding the number left or right. Similar to the AV mode, the 
changing of shutter speed affects the size of the aperture.  
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Step six: Adjust ISO and exposure (applies to both functions) 
 
Figure 4.17 
 By clicking the plus button on the right corner of the screen, the user is able to pull 
out two other features, ISO and exposure. These two features are used to adjust the 
brightness of the photo. To communicate this idea, the design uses two icons to represent 
its meaning, the moon and the sun. Also mentioned in Chapter 4.1.1, the changes of ISO 
and exposure also change the value of aperture and shutter speed. So, when the user 
changes the ISO and exposure, the size of the aperture and the number of the shutter 
speed also change.  
Step seven: Additional features (applies to both functions) 
 
Figure 4.17 
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 By dragging out the arrow on the right of the screen, the user is able to pull out the 
additional features. The first level of the control is auto mode, second is setting, and third 
is auto focus. These three types of control give the user the ability to use the application 
more easily. 
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5 Evaluation 
The purpose of this evaluation was to understand the users’ responses to the 
proposed prototype and to further investigate their expectations for more enagaging 
interactions—either physically or emotionally—when using smartphone-based camera 
apps. The participants asked to answer a series of questions based on their interactions 
with the prepared application prototypes. 
 
5.1 Evaluation plan and materials 
 
Figure 5.1 
This evaluation consists of two parts. The first part was a co-creation session with 
participants to find out the types of physical experience they would like to have during 
the photo taking activity using their smartphones. As Figure 5.1 shows, interviewees 
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were able to interact with the physical parts to create their own experience. The physical 
parts were made of formbord, which were shaped into circles, squares, and semi-circles. 
By using those parts, interviewees were asked to create physical interaction to complete 
the following tasks: 1 turn on the application; 2 choose a function between AV and TV; 3 
zoom in or out; 4 choose a focus area; 5 adjust aperture and shutter speed; 6 adjust ISO 
and exposure. After creating their own physical interface with the tools, interviewees 
were asked to answer the three following questions. On which area of the phone you 
would like to have a hardware function attached? Which functions do you think are 
necessary to have as hardware functions: turn on/off; switch function; aperture; focus 
area; shutter speed; ISO; and exposure. If you could choose, which kind of texture would 
you like this case to have? 
  
 Figure 5.2 
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The second part was to evaluate. As shown in Figure 5.2, the coordinator showd the 
prototyped screens one by one in response to participant’s interactions with the 
application. During this session, participants were asked to explain the interaction states 
and interfaces of each screen. This activity helped the coordinator understand how the 
prototype is communicated in terms of its interaction flows and interfaces. 
The participants were aged from 22 to 39 years old. The duration of the interviews 
were about half an hour. There were 5 interviewees: 3 were male and 2 were female. 
 
5.2 Analysis of the findings 
Findings from the co-creation session: 
1. Most of the physical interactions are preferred to be placed on the sides or the back 
of the phone based on the observations of user interactions in the co-creation session. 
Most of the participants mentioned that, it is uncomfortable to have physical 
interfaces on the front of the phone because when a person holds up a camera with 
two hands, the touch points between the device and the hands are usually on the sides 
and the back. 
2. Turning on, choosing a function, zooming in and out, and adjusting the aperture or 
shutter speed were selected as the most important features for which to develop 
physical interactions. 
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3. The most intuitive and easy to use device would have mostly digital or physical 
interfaces. This point was mentioned by most of the interviewees. Interviewees 
prefer to interact either physically or digitally. To separate functions equally between 
physical and digital interactions would not be ideal. 
Findings from evaluation session of digital experience: 
 
Figure 5.3 
 As mentioned from the design opportunities in chapter 4 there are three points that 
need to be designed for and tested to better understand the quality of the experience while 
during using a smart phone camera (Figure 5.3). These three points are: 1 Provide the 
functions successively screen by screen; 2 Adapt the function from professional camera; 
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3 Give intuitive explanations of the functions. There are three findings that match with 
the design opportunities. 
1. Interviewees mentioned that introducing the functions screen by screen can lead 
them to have a better understanding and control of the device. When the cards were 
shown screen by screen with simple information communicated on each one, 
interviewees understood the functions clearly. 
2. The ability to control more functions provides an enhanced experience. During the 
interview, interviewees were able to use each function screen by screen to control 
different functions. The functions that were provided were clear and easy to use. 
3. To use a new icon system to explain the complicated terminology of the professional 
camera helps users to better understand the functions of the smart phone camera. 
The icons that were shown received positive feedback from the interviewees. Most 
of the inexperienced interviewees were able to guess the functions by looking at the 
icons. 
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5.3 Refined Design 
A refined design can be made based on this interview section for the application. 
Step one: Choose a function 
Figure 5.4 
From the interviews, most of the users were able to understand the use of the 
functions by looking at the icons. Using the terms TV and AV was not particularly 
helpful for the first time user. Therefore, in this design, the two function buttons are 
represented only with icons. The blue button with a standing person is AV, which 
indicates shooting for a stationary object. The pink button with a running person is TV, 
which indicates shooting for moving objects. 
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Figure 5.5 
Using icons to explain the functions is more intuitive for first time users to 
understand and use the application. However, the names and formal explanations are also 
needed. To differentiate the levels of information, the names and explanations are 
activated when the user touches the button. For example, after the application opens up, 
the user will see two buttons on top of the screen. If the user touches the TV icon, both 
icons change color, as showed in Figure 5.5. The selected icon will turns into a full 
colored icon, and the other one turns white to fade out. Two additional pieces of 
information show when the user touches an icon. The information are: shooting for 
moving object; and TV mode: shutter speed first. 
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Step two: Choose a focus 
Figure 5.6 
After the user has selected the function, he can drag the button to the edge of the 
screen to activate it. After the function is chosen, the screen will indicate that the user 
should draw a circle around the objects or view on which he wants to focus. Along with 
the action, there is also an introduction on top of the screen to help the user understand 
what to d
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Figure 5.7 
After the focus area has been selected, the application will select an automatic shutter 
speed dependent on the size of the focus. The application will also ask the user to lock the 
focus in order to move to the next step. 
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Step three: Adjust shutter speed 
          
Figure 5.8 
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After the user locks the focus area under TV mode he is able to start adjusting the 
shutter speed, ISO, and exposure. As was mentioned by multiple interviewees in the last 
interview, the number of the shutter speed is not meaningful to the first time user. In 
order to better communicate the meaning of shutter speed this design uses an interactive 
icon system along with the shutter speed numbers to explain the meaning. As shown in 
Figure 5.8, when the shutter speed is fast, the little figure on the left side of the screen 
changes to a running motion; when shutter speed shows, the icon will change from 
running to walking. By using this icon system, the first time users would be able to start 
to understand the meaning of the terms and numbers. This will also lead them to have 
more control of the photo taking experience.  
This design uses color to indicate the level of information. As shown in Figure 5.8, 
the primary information includes shutter speed, ISO, exposure, and change to another 
function. After the user locks the focus area, the function bar and focus area will turn to a 
gray transparent gray color to visually pop out the primary information. This helps the 
user to navigate the application more easily. 
 
 
 
 
 
	   65	  
Step four: Adjust aperture 
 
Figure 5.9 
When the user locks the focus area in AV mode, the application will start to show a 
turning arrow around the focus area to indicate to the user that by turning the circle the 
aperture can be adjusted. When the aperture is changed, the affect on the shutter speed 
will also show on the screen in the changes of the icons on the bottom of the screen. 
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Step five: Adjust ISO and exposure (applies to both modes) 
     
Figure 5.10 
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Similarly to adjusting shutter speed showing the first time user ISO and exposure just 
as numbers would not be an ideal. Therefore, in this design, ISO and exposure are been 
represented by the motion of the sun. For example, when ISO and exposure goes down, 
the icon son sets, because the light source will be darker. When the ISO and exposure 
goes up, the sun will start to rise to indicate a brighter photo. 
This new design incorporated the insights that were gathered from the last interview 
section so the first time user will have a better experience taking photographs with a 
smartphone.  
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6 Conclusion 
This thesis, motivated by a question about the quality of experience with smartphone 
applications—what it means and what constitutes it, conducted a series of studies by 
taking the experience of photo-taking as one example which has both an analogue 
product (i.e., professional DSLR cameras) and its digital counterpart (i.e., 
smartphone-based applications). First, the interactions flows and the interface layouts 
were compared between a professional camera and a smartphone application. Second, 
interviews were conducted to compare photo-taking experiences with professional 
cameras and smartphone apps based on participants’ reflections. These two preliminary 
studies informed the investigator to narrow down the focus of this thesis regarding the 
quality of experience into two aspects: the physical and the emotional aspects of user 
engagement in the process of taking photos. And a set of prototypes were developed and 
tested in co-creation sessions in order to investigate how the physical and emotional 
engagements mutually influence each other to improve the quality of user experience 
when taking photos with smartphones. Detailed reflections from this series of studies are 
described below: 
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The quality of experience: the emotional and physical aspects 
  
 
Figure 6.1 
The quality of the photo-taking experience is closely related to the user’s emotional 
engagement throughout the process of learning, practicing, and applying the knowledge 
and skills required for taking photos. Instead of just clicking one button, it was found 
from interviews and co-creation sessions that people preferred to learn advanced camera 
features and to apply them in controlling the quality of their photos to be taken. The more 
time and effort put in this process of learning and practicing, the more quality people 
would appreciate from their interaction with a photo-taking application as well as with 
photos taken by it. This emotional engagement was mainly considered in the proposed 
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prototype by providing detailed explanations of advanced camera features and 
step-by-step instructions to control them.  
The physical engagement with photo-taking experience was also mentioned critically 
during interviews and co-creations sessions, but in different ways than assumed from the 
preliminary interaction and interface analysis. At the beginning, it was assumed that the 
rich physical engagement with a professional camera, for example its diverse materials 
and a user’ dynamic hand movements to manipulate could be directly applied to the 
interactions with a smartphone applications. However, it was found that such complicated 
workflows rather confused beginner users getting in the way of the main interaction 
flows. This was applied in the proposed prototype by presenting all instructions and 
interfaces on the screen space. And the physical engagement was mostly considered in 
terms of streamlined navigations and points of interactions laid out from top to down or 
from left to right. 
Although the evaluation of the proposed design was limited in terms of the number 
of participants and the feasibility of the prototype, the main ideas to support users 
learning and controlling advanced camera features through guided screen interactions 
were well communicated and positively accepted by the participants. This thesis has 
contributions in specifying the quality of experience in photo taking with smartphone 
applications by focusing on physical and emotional engagements and also in proposing a 
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new design proposal to support those user engagements by guiding advanced 
photo-taking tasks through streamlined interaction flows and layouts in a smartphone 
application. In particular, the finding about users’ expectation for physical engagement 
with smartphone applications is interesting to notice—they prefer a streamlined 
workflows and layouts of interfaces on a screen instead of rich material feelings or 
dynamic movements between hardware and software interfaces. This design 
consideration for intuitive and easy-to-use interactions cannot be emphasized more to 
guide users to learn more about advanced features, to follow related instructions 
step-by-step, and thus ultimately to improve the quality of their experience in proportion 
to the amount of time that they spend in learning those features. A more feasible 
evaluation with a high-fidelity prototype is remained as future work of this thesis. 
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